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Appl. No. 10/774,267 

In the Plaim B 

1-3. (Cancelled) 

4. (Original) A method of transferring a transaction 
processing workload, the method comprising: 
5 establishing a plurality of primary process pairs on a 

first node in a cluster of nodes, each node including one or 
more servers and being associated with a plurality of stable 
storage volumes, the plurality of primary process pairs 
including a plurality of first primary processes and a 
10 • plurality of first backup processes; 

grouping the plurality of stable storage volumes of the 
first node into a number of groups and assigning a separate 
audit trail to each group of stable storage volumes, each of 
the separate audit trails and their associated group of stable 
storage volumes forming a log storage group, the separate 
audit trail for each log storage group recording stable 
storage updates for the stable storage volumes in the log 
storage group; 

establishing a plurality of backup process pairs on a 
second node in the cluster, the plurality of backup process 
pairs including a plurality of second primary processes and a 
Plurality of second backup processes; 

if the node on which the plurality of backup process 
pairs is established is in communication with the node hosting 
the plurality of primary process pairs, performing 
checkpointing operations via the network from the plurality of 
primary process pairs to the plurality of backup process 
pairs; 

performing checkpointing operations on the node hosting 
the plurality of primary process pairs; 

detecting a failure that makes the first node inoperable 
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Appl. No. 10/774,267 
or inaccessible; 

after detecting the failure, engaging the plurality of 
backup process pairs as a new plurality of primary process 
pairs to perform the transaction processing workload of the 
plurality of primary process pairs in the failed node, the 
plurality of backup process pairs being configured to operate 
with a log storage group associated with the plurality of 
primary process pairs on the failed node. 

5. (Original) A method of transferring a transaction 
processing workload as recited in claim 4, wherein prior to 
engaging the backup process pair, if the plurality of backup 
process pairs is not present, the method further comprises 
creating a plurality of backup process pairs on the second 
node . 

6. (Original) A method of transferring a transaction 
processing workload as recited in claim 4, 

wherein the node that hosts the plurality of new primary 
process pairs has a cache for holding transaction data; and 

wherein the cache is loaded with transaction data derived 
from the audit trail to prepare the cache for operation with 
the plurality of new primary process pairs. 

7- (Original) A method of transferring a transaction 
processing workload as recited in claim 4, 
wherein performing checkpointing operations on the node 
hosting the plurality of primary process pairs includes: 

checkpointing transaction updates from the plurality of 
first primary processes to the plurality of first backup 
processes; 

writing transaction updates and a communications flag to 
the audit trail, the communications flag indicating whether 
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the node hosting the plurality of primary process pairs is in 
communication with the node on which the plurality of backup 
process pairs is established; and 

writing transaction updates to said plurality of stable 
storage volumes. 

8. (Original) A method of transferring a transaction 
processing workload as recited in claim 4, wherein performing 
checkpointing operations from the plurality of primary process 
pairs to the plurality of backup process pairs includes: 

checkpointing transaction updates from the plurality of 
primary process pairs to the plurality of backup process 
pairs; 

wrzting transaction updates and a communications flag to 
the audit trail, the communications flag indicating whether 
the node hosting the plurality of primary process pairs is in 
communication with the node on which the plurality of backup 
process pairs is established; and 

wrzting transaction updates to said plurality of stable 
storage volumes. 

9. (Original) A method of transferring a transaction 
processing workload as recited in claim 4, 

wherein the node hosting the plurality of primary process 
pairs includes a primary audit process pair that performs 
logging operations for the plurality of primary process pairs; 

wherein the node on which the plurality of backup process 
Pairs is established has a backup audit process pair that 
performs logging operations for the plurality of backup 
process pairs after takeover; and 

further comprising checkpointing audit trail information 
from the primary audit process pair to the backup process 
pair. 
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10. (Original) A method of transferring a transaction 
processing workload as recited in claim 4, 

wherein the node hosting the plurality of primary process 
pairs includes a primary audit process pair that maintains a 
5 list of sequential updates in an audit trail for the plurality 
of primary process pairs; 

wherein the node on which the plurality of backup process 
pairs is established has a backup audit process pair that 
maintains a list of sequential updates in an audit trail for 
10 the plurality of backup process pairs; 

further comprising writing each update in the audit trail 
to a volume in the log storage group if the node on which the 
Plurality of backup process parrs is established is out of 
communication with the node hosting the plurality of primary 
15 process pairs. 

11- (Original) A method of transferring a transaction 
processing workload as recited in claim 4, 

wherein the node that hosts the plurality of new primary 
process pairs has a cache for holding transaction data; 

wherein, if, based on the communication flag in the audit 
trail, the node on which the plurality of backup process pairs 
is established was out of communication with the node hosting 
the plurality of primary process pairs prior to the failure, 
sard engaging the plurality of backup process pairs includes 
performing a recovery process based on data in the audit trail 
of the log storage group to prepare the cache for operation 
with the plurality of new primary process pairs. 

12. (Original) A method of transferring a transaction 
processing workload as recited in claim 11, 

wherein the node that hosts the plurality of new primary 
Process pairs has a cache for holding transaction data; and 
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wherein performing a recovery procedure includes 
performing redo and undo operations based on updates in the 
audit trail of the log storage group to prepare the cache. 

13. (Original) A method of transferring a transaction 
processing workload as recited in claim 12, 

wherein the node that hosts the plurality of new primary 
process pairs has a cache for holding transaction data and the 
cache is operated according to a "steal, no force" policy; and 
wherein the audit trail includes at least two checkpoints 
and the undo and redo operations, performed based on the 
updates in the audit trail, stop at the penultimate 
checkpoint. 

14. (Original) A method of transferring a transaction 
processing workload as recited in claim 4, 

wherein the node that hosts the plurality of new primary 
process pairs has a cache for holding transaction data; and 

wherein, if the plurality of backup process pairs is not 
present, said engaging the plurality of backup process pairs 
includes performing a recovery process based on data in the 
audit trail of the log storage group to prepare the cache for 
operation with the plurality of new primary process pairs. 

15. (Original) A method of transferring a transaction 
processing workload as recited in claim 14, wherein performing 
a recovery procedure includes performing redo and undo 
operations based on updates in the audit trail of the log 
storage group. 

16. (Original) a method of transferring a transaction 

processing workload as recited in claim 15 

wherein the node that hosts the plurality of new primary 

PAGE 8/11 * RCVD AT 10/19/2006 4:07:10 PM [Eastern Daylight ToneJ * SVR:USPTO^FXRF-6/43 * DN1S:2738300 * CSID:303 297 2266 * WJRATI0N (mm^s):02-24 



20 



25 



OCT-19-2006 14:26 



303 297 2266 



303 297 2266 P. 



10 



15 



20 



25 



Appl. No. 10/774,267 

process, pairs has a cache for holding transaction data and the 
cache is operated according to a "steal, no force" policy; and 
wherein the redo and undo operations, performed based on the 
updates in the audit trail in the log storage group, stop at 
the beginning of the audit trail. 

17. (Currently amended) A transaction processing apparatus, 
comprising: 

a plurality of stable database storage volumes being 

organized into a plurality of *r,M Q s torao* volume g r - T 

one ui more uf lUl storage uuWw L l LllKJ u ^ aul ^ a iilLu , 
groq p; 

a plurality of stable transaction log storage volumes, 
each log storage volume being associated with one of said 
stable storage volume groups to form a log storage group , each , 
1 volume having a ^ p * rs + e au dit j-^ ±1 ho 

s table storage updates for S f.hl 0 a t or*^ vm,^. 
a ssociated stahT^ storage vm„n, P ^ rT - and 

a plurality of connected computing nodes, at least one 
node having a plurality of primary process pairs for 
performing work on behalf of a transaction by accessing the 
log storage group, wherein any of the stable storage volumes 
and log storage volumes are accessible by any of said 
computing nodes, and at least one other node having a 
Plurality of backup process pairs for taking over the work of 
said plurality of primary process pairs by accessing the log 
storage group used by said plurality of primary process pairs 
if said plurality of primary process pairs are 
non-operational. 



30 



18. (Original) A transaction processing apparatus as recited 
in claim 17, wherein the plurality of p r i mary process pairs 
communicate checkpointing information to the plurality of 
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backup process pairs. 

19. (Original) A transaction processing apparatus as recited 
in claim 17, 

wherein the computing node with the plurality of backup 
process pairs has a cache for holding transaction data; and 

wherein the cache is loaded with transaction data derived 
from the log storage volume of the log storage group to 
prepare the cache for use by the plurality of backup process 
pairs when the plurality of backup pairs takes over the work 
of the plurality of primary process pairs. 

20. (Original) A transaction processing apparatus as recited 
in claim 17, 

wherein the computing node with the plurality of primary 
process pairs and the computing node with the plurality of 
backup process pairs each have a cache for holding transaction 
data, the cache in the computing node with the plurality of 
backup process pairs being maintained with substantially the 
same information as the cache in the computing node with the 
plurality of primary process pairs; and 

wherein the cache in the computing node of the plurality 
of backup process pairs, is used by the plurality of backup 
process pairs when the plurality of backup pairs takes over 
the work of the plurality of primary process pairs. 

21-22. (Cancelled) 
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